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,\hStt%dL’t

‘l’he IJSL d(’cu(iL. h.1~ SV(III III~r(~:ISL,d \IIII~h:ISIS ,111 it)u

devvlopmtttlL 01 high-bngh Ln~Js+I.l(wtron b~.:lm~ becuuw ,)!’
rigorous rquiremcnis ofLhe II(IW ~L1mlrtitlon o[collidvrs and

the advenl uf free-el..clror) Itts,,rs. This [alk describes Lhe
approaches now being expltircwi for :~tltiining in’ on.w, bright

cleL’Lron beams. Thu methods Ii)r prtxlucmg bright t,leCLrOn
beams itwiude pl)otoc~ttio(it~-l)~~sell. short-pulse lnJecturs; dc

ekxtrostatlc &tcce!crn Lor sources; lung-pulse beams, which

are Lhen compreswl in tlmr USIIIg sut)harmmic bun hing;

combining tirsL :imi third harmonics in an acrc!erator w

attmn LI-LIIequivaltnl uf high-gradi( nt dc fields; and I.tikl ~ rf

KU-A+. For several o!’ I he ;lppro;lchts, [he wrnporal len~h d’
the el@ron pulse IS (Ivcreuwi il!k’1’ :Wt’lemtion to relativistic

energies by in~prtlsslng :111l,n(,r~y sprtw(! on Lhe L’lm>tron

bunch and using a nonisochrunous beiiln-tr:ll]sport systLIm to

incrL1ase thl, pviik Lmrrl,n L,

Introduction
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Pig. b. %htimahcdlhti ,,~pwmwt shm IIIK rmmmu~ efeedti::r**mml
lhe wth d’lhe ehcuws (mm lhr hwr .wu+rd [llcrrri~~ticwn ~ he
.MA Ill nrwleralw.

obtained-a In thin mode, Lkru l,IIU,, cuthodu wtirnoperntcd just
beluw itn normal cmisnion turnpc*rilLun’, and J Ittnerwus utred
tu pu]se the cntht)de. operution wilh lhc ]il~t’r reuul~d in tin
incrcwtucIn punk currrnl from 33 LU7514 with no obwsrvttblc
Icmum km enuLtuncc. ‘k pm lm Ightmua WIIa ttpptimatdY
5 x :012 M m-rad P.

lluring operation. the mn prmmure WUButwttt 5 x 10”.
Nol unough o~rulitm time h~s bt’en uvailuble to study the
cttlhuclc Ilktimc; but hwed on previuus pm+ormttncc, the
cxpwl.ed Iifutirnu should lx’ much h~cutw Lhun lUUOhum.

l%weat Photiifiector DeHigN

Lou Alamon Nuthmul Lnbwutmy

‘1’wuwymrntr mItmtivw :IruIII!WIII IdtmviIv IIL 1- AIIUIWM
Imnwl UIIptml.oqirclljr LLwhnulIIKv.
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lWlll~N1l’t]1I)IIChll!d (111h’ @(llIllll JIX’[ Ilr hll~ hVL1ll l’Olll@’ttUl.
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lnq rovd ulw[rm hiillll 15 prim;lnly [hi” n.>Ult d’ :Illdlllg .I

ph(]luinjlwtor [o I h{) :Iccdtw:ltor }i~]wiwc’r. LIIL’ lmLirL’d~,v]cu
is bt’irtg nloddiud tu ~lomonslr:l[c th~~tLINL1)(.nmquilllLy C;III
be lrarmporl.d to LIW~El. wlLhuul d~gritdii[ wrt. The l“:l~l]iLy
should prnvidre ]Illtiill dutuby wmxmr. lW1. This I“ilclll[y

will provide a good bcnchmurk b the compuuttiorml models
used LOdesign advanced FllLH btwwusu the smnc mod~ls will

detiign the photwnjector, bc~m Lrarmport, mcillutur, and
amplifier. The deslknl I@u 01”Lhrucco]eralor me 40 Mck’ of
elecLron cne~, peak cumms d“ 40U A. and a normalized
cmittance lens thun 30 rt.mm. mrnd , !)()%}. .+n expmimunt
layout i~ Nven In Fig. 7.
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Fig. 7. L:pgradoof’thu LauAlnm~~ E’EI. wllh photuinjxlur.

Bmokhaven N~tional Laborato~

Tbe Accelerator TUMLFacility nt lhokhavtm Ntwkmul
Laboratory (BNL)iti being developed inta a reuearch thcility
for laser acceleration and FELa. The ch’sign goal for Lhc
awclemmr iti 50 .MeV at UI.Iern.ittancc of 16 rc.mnvmrud. Thu
rmcttrch tenm at BNL are building (scheduwd for opertttion
in spring of 1989) u 2.Wi6-(lHz phutuinjccl.v h drivu tho
linuc.= The S-band, ~UmdinE WUVF,di~k-loudcd struch.mc
will operate in lb? +art rf puhbc retinw ~(i PM!. ‘1’hcLWni),
dcnqpwd for a maximum mmthcc Iirld of IW :IIVhn nnd N
puhw re~!ition rnle of 5 Hz,

‘1’hcwtrfam ft~’ldUL Lhernlhudc is 102 .MVhn.‘i’huum’rgy
Knin in the I M2-cwI1 .~truclurc w *.9 .McV The di~k-lm-ltvi
struchm~ WUMrlcNignrd to minimi”zti the r:lt.io ol’ t!w pcnk
tiurtnce [itdd tm ttw iirld [It t.hv cnLhodc surlhcc nnd iMnol
oplimiztd for muximum ~hunl Impwinncr. To mulch 10 the
R-mo& in Lho cc!!~. n nif.ic-wnll coupling W4UU]NFi~ UM”I. Ili
thi~ umfigurution, (.IW‘l’ftt,,wnvrguidc nlodr Coupltw$lll_(lil~lV

h Ltlu R-mode IIIN1 dutw nol, LO lirsl order, OIUPIC h) Lhu “two
nMxir, Ilw nmodc opumbon wm rhmw, la nllllimim~rmlllantv
MWWIAlmnmwdhy rl (l(liiwt,~illg Iirlds ill I Iw :m’illtlrl,lin~:

gllpn. “
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1.3 !de~. 1 tLI ~tJ PM, .11111PU]=U ~iuIrgtI tIill. 13 !O 14 !11’ I)ctik

currm~ rnnge thun 2.1 to 2[11) :1. l’his ~~)h~iil~) w~ll k)~
stud}-ing Lhe Pvrtimn:lncl’ d’ h IglI (4E ph(lIuuaLhodvs 011 n
niobium surface. .+ SIKmliC:IIIL .ldVLlll~lKL’ 10 oprr:llmg ;1
photomthode k a supermnducLulg L’WIIYIS [htit l-hepos~ihlity
of lwntmmnation d’ lh~ phutiJL’:lihm.khy bv.llt’ror 1’[J2 WI1lbu
greLLLlyreduced.

LEL-HF in Bruy&em.le-Chatel

This photoinpxor design ““‘”hns a much lower ca~tity
f~quency. 144 MHz, lhmv thu previous dusigm. A lower
~W~ ClmLdULW Lh d. L’fflklS tWVlIUAJ2 h Mtit? ELp(?tiURSJ

we larger find thu iiulds tLppv-oxlIr.uLt’dc conditions during
he electron transit. The design pilriirne~~ we u betim with
10 LLI20 n(’, a 1- to 1 5-MoV mit uner~ from Lhe firsL mvlty,
bunch lengths of5Ctto lLNJPU.an wwleratur gap of7 cm, and
a w-face field at the caLhde IJI”15 LO20 W’ m.

The dewgn was de doped using ATHM PARMEIA and
OAK ‘llw F- PIItiLtLmWIS il~~roxl~~l~ 20 K.mnl,md.
Ak’r inllit.d acceh?rntlrm LLJ~t’iltl’r thun 4 WV, mu~elic
Compretitiion would bc used 10 I IIL’WLNL’ LhL’PM ‘t L!u:runt.

!Aummary

“ITLLIproduction ofhl~h .currunt high-brightness elINA.run
bemna has mjoycd Lvmrmkrnblu I.vrog-ressover the last several
yeurs, mumly bcmuuu of hnnLwIs m LhL*reqummnenta implaed
by t’nwekt im laaerw &Sevwd :~pprwwheti show conmderabltv
potential fur producing very t)ri~ht ehx!lron henmu. The
mnccpt ofplacirqf u pholwmmuvu source in tin accclcruLing
W_uL’Lun~has bren dum(m~tr;ltwl. ‘11-Le hanic phynics of
phoh]injvct.orn is undcrwuod nnd LhL!technology iu now in the
iniLud enktinccnng phmws. .Svv~mlIgroup~ nround Lhc world
ii~ dc~ihnllng bright bLI;InNIhIIIWdun Lhi# t.echnolo~ i~nd
WVIInuvd llllpLX)VLIlllL’ llL In phutulnjcctor dl slg’n in L!xpL!cLL!!.
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